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Abstract: 
 The aim of this study was to examine the influence of mixing and separating students by sex in the 
game performance, as heart rate (HR) demands and rate of perceived exertion (RPE) during 3-a-side small-sided 
soccer games (SSGs) performed in the context of Physical Education (PE) classes. Twelve students (6 male of 
15.33±0.8 years; 1.77±0.10 m; 67.0±4.2 Kg; 21.50±2.5 Kg.m², and; 6 female of 15.00±0.0 years; 1.61±0.01 m; 
53.8±9.1 Kg; 19.9±2.3 Kg.m2) performed the SSGs in two conditions: i) separated by sex and ii) mixed-sex. 
From single-sex to coeducation conditions results showed significant increases in female RPE and HR  (14 to 
16.1 and 142 to 163, respectively), but a decrease in the number of wrong passes, goals and shooting accuracy (p 
< 0.05: 80.5 to 15.2; 3.8 to 1.9 and 1.0 to 0.4, respectively). In the male group, only a single significant increase 
occurred in the total number of passes between the corresponding two conditions (p = 0.023: 12.5 to 14.1). When 
comparing the two gender groups in the mixed condition, we registered significantly higher values of the total 
number of passes and number of wrong passes in males than in females (74%), while the RPE was higher in 
females (p < 0.05). On the contrary, no significant differences between groups were observed in the separated 
conditions. These findings suggest a trend toward an increase in the perceived exercise intensity, not completely 
corroborated by HR data, with less technical proficiency for female students, mainly when playing against their 
male counterparts. PE teachers should be aware that mixing gender during foot-ball related activities may have a 
negative impact on female performance, which may impact their motivation and skill acquisition. 
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Introduction 
In the context of physical education (PE) classes some learning models derived from empirical research 
have been suggesting the use of a game-based learning approach (Chow, et al., 2007). This approach may be 
particularly effective for teaching team games (Werner, Thorpe & Bunker, 1996; Chow, et al., 2009) once the 
adapted and modified playing activities ensure the intrinsic nature of the competitive and cooperative 
interactions among team players (Gréhaigne & Godbout, 1995). Empirical research has shown that a game-based 
learning approach may be effective to improve students’ tactical knowledge (Rink, French, & Tjeerdsma, 1996), 
satisfaction and motivation (Lawton, 1989; Griffin, Oslin, & Mitchell, 1995). Moreover, from the physiological 
point of view, some recent studies revealed that the use of small-sided soccer games SSGs may constitute an 
adequate physiological stimulus preventing from children unhealthy lifestyles (Krustrup, Dvorak, Junge & 
Bangsbo, 2010). Significant improvements in intermittent exercise performance, coordination and maximum 
oxygen uptake of children and teenagers were observed during SSGs practice (Randers et al., 2010). Worthy of 
note, long-term studies of children and youngsters using small-sided football games at different ages, with proper 
control groups, revealed evidence of its effectiveness in the early treatment of obesity and related co-morbidities 
in childhood (Krustrup, et al., 2010a). With obese children, regular practice of small-sided football games is, at 
least, as effective in improving the physical capacity, health-related fitness parameters and self-esteem as a 
standard resistance and strength training program (Krustrup et al., 2010b).  
This scientific evidence emphasizes the role that a game-based approach must have hypothetically in the 
context of school. Nevertheless, a controversial issue that may influence the effectiveness of a game-based 
learning approach in the context of physical education is the long debate between coeducation versus single-sex 
class composition (McKenzie, Prochaska, Sallis, & LaMaster, 2004).  Arnett and Lutz (2003) showed that during 
game-based lessons female students spent enough time into moderate to vigorous physical activity to elicit 
cardiovascular fitness gains. The idea that female students have less ability to sport compared to boys is 
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incomplete and need clear evidence to implement new strategies in the PE context. For instance, Pritchard, 
McCollum, Sundal and Colquit (2014) showed recently that game performance for males and females in a 
coeducational PE class was similar for males and females in a single gender class using three-versus-three 
basketball games. Despite this data, there is some literature indicating that sport and physical activity may 
impact differently on girls’ well-being (Pipher, 1994) and self-esteem (Jaffee & Manzer, 1992). Indeed, females 
tend to perceive their learning experiences and involvement in soccer camps in a different way than their males’ 
counterparts (Jones, 2005). As such, class gender composition may be an important factor influencing physical 
education learning, especially in secondary school where males and females with diverse anatomical and 
biological capacities, physical skills and interests come into close physical contact when sharing the same PE 
classes (Hannon & Williams, 2008; Shimon, 2005). Thus, the purpose of this study was to examine the influence 
of coeducation versus single-sex physical education class composition on game performance, physiological and 
perceptual demands during 3-a-side soccer games. We hypothesized that males would register higher game 
performance values (Pritchard et al., 2014), while females probably would decrease their intensity levels when 
playing apart from their male counterparts (McKenzie et al., 2004). 
 
Material & methods  
 Participants 
Twelve PE students were recruited and divided by gender to participate in this study: male group (MG, 
n=6; 15.33±0.8 years; 1.77±0.10 m; 67.0±4.2 Kg; 21.50±2.5 Kg.m²); female group (FG, n=6; 15.00±0.0 years; 
1.61±0.01 m; 53.8±9.1 Kg; 19.9±2.3 Kg.m2). An informed consent, approved by the local university, was 
obtained from each participant and parent assuring their voluntary participation and about the protocol of the 
study. Further, the high school director was informed about the procedures and goals of the study and agreed 
with its implementation. 
 Measeure & Procedure/Test protocol/Skill test trial Instruments 
Each group of students performed twice the 3-a-side soccer games apart from routinely scheduled 
physical education classes. At first, students performed two games under the mixed-gender condition. Five days 
later, each group performed one game in a gender separated condition. Every SSGs was performed with the 
supervision of the PE teacher, who encouraged his students using standardized indications previously established 
(e.g. ‘‘lose your marker’’, ‘‘find space’’, ‘‘press’’, ‘‘get back in quickly’’). The experiment was conducted in an 
indoor facility to avoid influence of weather changes. The 3-a-side soccer games lasted for 8 minutes each, with 
a pitch size of 20 x 20 m (Duarte et al., 2009). Ten foot-balls were positioned around the pitch allowing players 
to minimize stoppages in play. Each game was performed after a 20-min warm-up, which consisted of low-
intensity running, striding, stretching and familiarization with the foot-balls. All the experiment was videotaped 
using two digital cameras covering the entire field, which allowed the subsequent notational analysis. 
Game Performance Evaluation 
Simple and composite game performance indicators were selected from literature (Hughes & Bartlett, 
2002; Duarte et al., 2009) in order to analyze students’ performance effectiveness in the experimental conditions. 
The performance indicators were the total number of passes, number of right passes, number of wrong passes, 
passing accuracy (%), number of shoots, number of goals and shooting accuracy (%). The test-retest reliability 
was assessed using the intra-class correlation coefficient (ICC), ranging between 0.89 and 0.92 for all measures. 
Heart rate and ratings of perceived exertion  
The heart rate (HR) was used as a noninvasive indicator of cardiac autonomic modulation. Heart rate 
(bpm) was registered every 5 seconds during the entire SSGs using short-range HR monitors (Vantage NV, 
S710, and Xtrainer models, Polar Electro, Kempele, Finland). Immediately after each game, all players were 
asked to state their RPE relative to the specific game they performed using a printout of the original 20-points 
Borg’s scale (Borg, 1998). All students were previously familiarized with this scale, following the standardized 
instructions of the instrument. 
Statistical analysis 
Heart rate and ratings of perceived exertion  
The heart rate (HR) was used as a noninvasive indicator of cardiac autonomic modulation. Heart rate 
(bpm) was registered every 5 seconds during the entire SSGs using short-range HR monitors (Vantage NV, 
S710, and Xtrainer models, Polar Electro, Kempele, Finland). Immediately after each game, all players were 
asked to state their RPE relative to the specific game they performed using a printout of the original 20-points 
Borg’s scale (Borg, 1998). All students were previously familiarized with this scale, following the standardized 
instructions of the instrument. 
 
Results 
During the mixed-game, the female group showed a significant increase in HR and RPE compared to 
the separated condition (142 to 163 bpm and 14 to 16 in Borg's scale, respectively), but experienced a decrease 
in the number of goals and its corresponding shooting accuracy (between 60 to 80%), as well as in the total 
number of passes and number of wrong passes (9 to 50%). On the other hand, the male group only registered a 
significant increase (12.8%), in the total number of passes from the separated to mixed condition (12.5 to 14.1 
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respectively). When comparing the two groups, no significant differences were observed in the separated 
condition. Significant differences were observed only in the mixed-gender condition (male vs. female) with 
males showing higher values in the total number of passes (p=0.036: 14.1 to 8.1, respectively) and number of 
wrong passes (p=0.014: 4 to 2, respectively) comparatively to females. On the contrary, the RPE and HR was 
significantly higher in females (6.7 to 9.5%, respectively) compared to males (p=0.027). 
Table 1. Simple and composite game performance indicators, heart rate and perceptual responses to 3-a-side 
small-sided soccer games according to the group and condition (separated: male vs. male and female vs. female; 
mixed-gender: male x female). 







Within group Sig. 
(S) vs. (M) 
Female 9.8±2.9 8.1±2.7 0.037* 
Total Number of Passes (n) 
Male 12.5±4.6 14.1±4.9 0.023* 
Female 5.7±2.8 6.0±2.7 0.750 
Right Passes (n) 
Male 9.3±4.1 9.5±5.1 0.833 
Wrong Passes (n) Female 3.8±2.06 1.9±0.6 0.024* 
 Male 2.9±0.4 4.1±1.6 0.104 
Female 57.8±18.1 70.5±19.4 0.093 
Passing Accuracy (%) 
Male 72.5±11.5 65.9±16.1 0.463 
Female 2.0±1.8 1.9±1.3 1.000 
Number of Shoots (n) 
Male 2.4±1.7 2.5±0.8 0.715 
Goals (n) Female 1.0±0.7 0.4±0.6 0.020 
 Male 1.4±0.8 1.1±0.8 0.684 
Shooting Accuracy (%) Female 80.5±30.5 15.2±27.0 0.044* 
 Male 66.6±25.8 50.0±41.8 0.463 
RPE-Borg’s scale (6-20) Female 14.0±0.8 16.1±0.8 0.027* 
 Male 15.2±1.2 14.7±1.1 0.399 
HR (bpm) Female 142.0±13.6 163.0±5.6 0.027* 
 Male 154.0±11.0 152.3±12.7 0.750 
* denotes significant differences between performance conditions. 
Dicussion 
We investigated the influence of mixing and separating PE students by gender in the game performance, 
HR and RPE during 3-a-side small-sided soccer games. Our data suggested that changing the composition of the 
groups during PE classes may have an impact in performance, at least during the analyzed 3-a-side soccer 
games. These findings contradict previous results of Pritchard et al. (2014) who found similar game performance 
for males and females between coeducational and single gender classes. On the other hand, our data agrees with 
Pritchard and colleagues (2014) by showing that performing against their male counterparts implies a decrease in 
the number of involvements with the ball. The decrease in the number of involvements was revealed by lower 
number of passes, goals and shooting accuracy of females compared to males. When comparing the two gender 
groups in the mixed condition, we registered significantly higher values of the total number of passes and 
number of wrong passes in males than in females (74%). Different class organization might contribute to poor or 
increased learning and development of technical skills in team sports (Sallis et al., 2012; McKenzie & 
Lounsbery, 2009; Lee et al., 2007). Besides, the present data, after compared SSGs in the two conditions, 
showed a significant HR and RPE increase  in females in the mixed game compared to the separated condition 
(142 to 163 bpm and 14 to 16 in Borg's scale, respectively). This seems to contribute to one important PE 
purpose – improve student’s physical fitness particularly in girls, who seem to practice more soccer (each skill), 
with more success and at a higher game intensity (US Department of Health and Human Services, 2008). 
Although, physical activities guidelines recommend at least 60 minutes of moderate to vigorous physical activity 
daily for young population and usually it decreases in high school (McKenzie, 2009). Nevertheless, during the 
mixed-game, the female group experienced a decrease in the number of goals and its corresponding shooting 
accuracy (between 60 to 80%), as well as in the total number of passes and number of wrong passes (9 to 50%). 
However, in the male group, it only was observed a single significant decrease in the total number of passes 
between the two game conditions (17.3%). The reason for this may be the demotivation when they are playing 
with girls (Smith et al., 2012). It seems that the higher exercise intensity that we observed in female group may 
overdrawn the stability of the game in mixed conditions (NICHD, 2003) and this might be due to the students 
having a reduced amount of possession of the ball analyzed by the total number of passes. This is a novel 
finding, because the results of the present study complement the suggestion developed by Balsom (1999) when 
differences between genders are analyzed. Interestingly, the phenomenon surrounded by SSGs may contribute to 
girls’ self-efficacy beliefs and contribute to an equal positioning in the game (Furrer et al., 2010). In the present 
study, girls seems to run more with/without ball and motivation could be the reason, causing an increase in HR 
and RPE compared to boys, taken into account that in mixed-gender game, male group substantially decrease 
pacing accuracy (-9%) compared to girls (22%). Additionally, female team may have been encouraged to play 
and run more in order to create passing opportunities. 
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Intensity in the SSGs may depend upon the possession ball reflecting the efficiency in pacing accuracy 
in female group in mixed-gender game but it seems not to change the number of goals. Further, according to our 
results, the increase in HR frequency by 14.3% correspond to a 16 point in Borg scale in mixed-game, reveal that 
intensity were close to 85% of maximal HR ideal to enhance aerobic fitness and soccer performance (Helgerud 
et al., 2001; Impellizzeri et al., 2006; Rampinini et al., 2007). However, to achieve cardiovascular fitness is 
essential performing moderate to vigorous physical activity, specifically 3x3 because if a team included five or 
more students per team, the mean percentage of intensity tends to declined dramatically (Helgerud, Engen, 
Wisloff, & Hoff, 2001; Impellizzeri et al., 2006; Balsom, 1999; Bangsbo, 1998; Hoff et al., 2002). Likewise, the 
present study show that with SSGs performed by mixed genders is possible to achieve an increase in female 
opportunity to play and to improve total physical activity. According to Dumith et al. (2010), motor performance 
in middle school students is higher in boys, and this difference tends to increase with age. Game-based PE 
curricula may be recommended to provide cardiovascular fitness required for health promotion. Further, students 
with difficulties can benefited when they are inserted in a context of cooperative work, what may happen with 
the most part of girls in football game (Dyson, Griffin, & Hastie, 2004) especially if they have the opportunity to 
play with boys, since the most part of girls, choose to play ball games because of fun, friendship, feeling good 
and the involvement of good coaches/ teachers (Trail and Anderson, 2002). Our study shows that 3-a-side soccer 
games is a good strategy to improve sports participation and decrease adversely influences as promoting a 
climate of equity in PE class, fighting at the same time sexual or gender stereotypes. Nonetheless, it appears: (a) 
that teachers need to be cognizant of the different physical activity opportunities for boys and girls in high 
school, and (b) improving PE classes for high school girls need to start with the elements found to be successful 
in the middle school. Some limitations of the study concern to have not any guarantee in advance that the groups 
of girls had different levels of performance of the boys at the beginning of each game, more observations are 
missing and different instruments to evaluate the proposal. In future, studies analyses of motivation should be 
included and also observed the number of encouragement of professor and the effect in foot-ball performance. In 
conclusion, this study demonstrates that exercise intensity in small-sided soccer games with 3 players can be 
manipulated by varying the type of game, especially with mixed genders. Using different combinations of these 
factors, teachers can modulate foot-ball exercise and control the training stimulus. For future studies, it is 
recommended to use different school ages and different type of SSGs, as well as a higher number of repetitions 
of the exercises evaluated and add measures of motivation and commitment in practice. 
Conclusions 
Or logical consequent. Your conclusion is your chance to have the last word on the subject. The 
conclusion allows you to have the final say on the issues you have raised in your paper, to summarize your 
thoughts, to demonstrate the importance of your ideas, and to propel your reader to a new view of the subject. It 
is also your opportunity to make a good final impression and to end on a positive note. 
Practical Applications 
PE teachers may take into account that mixed groups and especially matches exercises should be regular 
in soccer classes. This would enhance cardiovascular intensity, creating more opportunities to develop soccer 
skills, specially for female students. Teachers wanting to provide increase of physical activity during lessons 
might consider eliminating or modifying some exercises (e.g., using SSGs rather than regular-sided games). 
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